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Development of Acoustic Substructure Synthesis Method

using Component Mode Synthesis Method

KO SANG-CHUL, JOE YONG-GOO, OH JAE-EUNG, KIM JUN-TAE, KIM JIN-OH

ABSTRACT

The purpose of this study is to develop acoustic substructure synthesis method that can be applied to

acoustic modal analysis of complex acoustic systems. Acoustic modal analysis method to be introduced

here is a method that analyze acoustic natural mode shape of the complex acoustic system by the

principle of CMS(component mode synthesis method).

This paper describes the acoustic modal analysis of the acoustic finite element model of simple

expansion pipe by acoustic substructure synthesis method. The results of acoustic modal analysis

analyzed by Acoustic substructure synthesis method and the results by FEM(finite element method)

shows good agreement.
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ASSM(Acoustic Substructure Synthesis Method)
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Fig. 2.1 Basic Concept of ASSM
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Table 3.2 Properties of Simple Expansion Pipe

E4N | gtded | 84X | gL e
d 35(mm) L1 260(mm)
D 150(mm) L2 300(mm)
P 1.225(kg/m*) c 340(mv/s)

% -0 2.0

o Pt o et

(a) Closed-Closed Boundary Condition

@
Ox

o7t

p=0 =0

Rt

(b) Open-Closed Boundary Condition

Fig. 3.2 Two Boundary Conditions for Simple
Expansion Pipe
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Table 4.3 Acoustic Natural Frequencies of Simple

Expansion Pipe
MODE CASE 1 CASE 11
NUMBER | ASSM(Hz) | FEN(Hz) | ASSN(Hz) | FEM(Hz)
1 0.000 0.000 43.353 | 43.353
2 309.733 | 309.733 | 544.941 | 544.941
3 571.104 | 571.104 | 646.687 | 646.687
4 932.741 | 932.741 | 1129.329 | 1129.329

5 1148.843 | 1148.843 | 1266.673 | 1266.673

6 1370.403 | 1370.403 | 1370.403 | 1370.403

7 1370.403 | 1370.403 | 1370.403 § 1370.403

8 1485.132 | 1485.132 | 1485.132 | 1485.132

9 1485,132 | 1485.132 | 1485.132 | 1485.132

10 1565.412 | 1565.412 | 1722.003 | 1722.003
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Fig. 4.2 Acoustic Mode(2nd mode) analyzed by FEM- Fig. 4.6 Acoustic Mode(2nd mode) analyzed by FEM-
[SYSNOISE] [SYSNOISE]

Fig. 4.7 Acoustic Mode(4th mode) analyzed by ASSM

Fig. 4.4 Acoustic Mode(5th mode) analyzed by FEM- Fig. 4.8 Acoustic Moge(4:101;1§ge) analyzed by FEM-
[SYSNOISE] (SYS ]
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Fig. 4.5 Acoustic Mode(2nd mode) analyzed by ASSM _ _
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